General methods
Unless and otherwise noted, all starting materials and reagents were obtained from commercial suppliers and used after further purification. Tetrahydrofuran was distilled from sodium benzophenone ketyl and toluene from sodium. Dichloromethane, N,N-dimethylformamide, hexanes and pyridine were freshly distilled from calcium hydride. All solvents for routine isolation of products and chromatography were of reagent grade and glass distilled. Reaction flasks were dried in oven at 120 o C for 12 h. Air and moisture sensitive reactions were performed under an argon/UHP nitrogen atmosphere. Chromatography was performed using silica gel (100-200 mesh, Aceme, for gravity column chromatograph; 230-400 mesh, Aceme, for Biotage flash column chromatography) with indicated solvents. All reactions were monitored by thin-layer chromatography carried out on 0.25 mm E. Merck silica plates (60F-254) using UV light as visualizing agent, and charring solution (prepared by drop wise addition of Conc. H 2 SO 4 (5 mL) to a solution of phosphomolybdic acid (1 g) and ceric sulphate (2 g) in water (95 mL)), alkaline KMnO 4 solution (prepared by dissolving KMnO 4 (2 g) and NaHCO 3 (4 g) in water (100 mL)), and heat as developing agents. Optical rotation was recorded on Autopol IV automatic polarimeter. IR spectra were recorded on Thermo Nicolet Avater 320 FT-IR and Nicolete Impact 400 machine. Mass spectra were obtained from Waters Micromass-Q-Tof micro TM (YA105) spectrometer. 1 H and 13 C NMR spectra were recorded Bruker 400. NMR data is in the order of chemical shifts, multiplicity (s, singlet; br s, broad singlet; d, doublet; t, triplet; q, quartet; m, multiplet), coupling constant in hertz (Hz) and number of protons.
Genaral Procedure A for vinyl Grignard addition :
To a stirred solution of nitrone (1 mmol) in THF (10 mL) at -20 °C, 1 M solution of vinyl magnesium bromide in THF (6 mmol) was slowly added under nitrogen atmosphere. After stirring at 0 °C for 1.5 h, 10 mL of saturated aqueous NH 4 Cl was added and was extracted with ethyl acetate (2 x 10 mL). The combined organic layers were dried (NaSO 4 ) and concentrated to afford hydroxylamine after purification by silica gel column chromatography.
(2S,3S,4S,5S)-3,4-bis(benzyloxy)-2-(benzyloxymethyl)-5-vinylpyrrolidin-1-ol (16)
Following the general procedure A, starting from the nitrone 9 8 (500 mg), 
Genaral Procedure B for N-O bond cleavage :
A saturated solution of NH 4 Cl (20 mL), powdered Zn (4.5 mmol) and a catalytic amount of indium powder (0.2 mmol) were added to a stirred solution of hydroxylamine (1.12 mmol) in methanol (15 mL), at 25 °C. The mixture was refluxed overnight. Then, solvent was evaporated in vacuo and extracted with ethyl acetate (3 x 10 mL). The combined organic layers were washed with Na 2 CO 3 solution, brine, dried (Na 2 SO 4 ), and concentrated. The crude product was purified by silica gel column chromatography.
(2S,3S,4S,5S)-3,4-bis(benzyloxy)-2-(benzyloxymethyl)-5-vinylpyrrolidine (17)
Following the general procedure B, starting from the hydroxyl amine 16 
(2S,3R,4R,5R)-3,4-bis(benzyloxy)-2-(benzyloxymethyl)-5-vinylpyrrolidine (19)
Following the general procedure B, starting from the hydroxyl amine 18 
(2S,3R,4S,5S)-3,4-bis(benzyloxy)-2-(benzyloxymethyl)-5-vinylpyrrolidine (23)
Following the general procedure B, starting from the hydroxyl amine 22 
Genaral Procedure C for N-propargylation :
To a stirred solution of amine (1 mmol) in acetone (10 ml), K 2 CO 3 (2.5 mmol) was added followed by the addition of propargyl bromide (2.5 mmol) under nitrogen atmosphere. After refluxed for 4h at 50 o C, the solvent was evaporated in vacuo and added water and extracted with CH 2 Cl 2 . The combined organic layers were washed with brine, dried (Na 2 SO 4 ), and concentrated. The crude product was purified by silica gel column chromatography.
(2S,3S,4S,5S)-3,4-bis(benzyloxy)-2-(benzyloxymethyl)-1-(prop-2-ynyl)-5-vinylpyrrolidine (14)
Following the general procedure C, starting from the amine 17 (300 mg), 
(2R,3R,4R,5R)-3,4-bis(benzyloxy)-2-(benzyloxymethyl)-1-(prop-2-ynyl)-5-vinylpyrrolidine (ent-14)
Following the general procedure C, starting from the amine ent-17 (300 
(2S,3R,4S,5S)-3,4-bis(benzyloxy)-2-(benzyloxymethyl)-1-(prop-2-ynyl)-5-vinylpyrrolidine (24)
Following the general procedure C, starting from the amine 23 (300 mg), and extrated with CH 2 Cl 2 . The combined organic layers were dried (Na 2 SO 4 ), and concentrated.
The crude product was purified by basic alumina column chromatography. 
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